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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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Indian Standard 

CODE OF PRACTICE FOR NOISE 
REDUCTION IN INDUSTRIAL BUILDINGS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institu- 
tion on 8 December 1965, after the draft finalized by the Functional 
Requirements in Buildings Sectional Committee had been approved by the 
Civil Engineering Division Council. 

0.2 Higli noise levels arc generally prevalent in industrial buildings. The 
amount of noise depends on the type of machines installed and industrial 
opera lions carried on and also the way power is applied and transmitted. 
Since for similar machines or operations the noise will be generally propor- 
tional to the Ipower used, it follows that the trend towards bigger and faster 
machines wijl make the problem of noise in industry more and more 
serious unless efiective measures are taken to reduce the noise. The harm- 
ful efl'ects of excessive noise have been well recognized and it has been 
shown that such noise produces physiological and psychological effects on 
industiial workers, for example, annoyance, fatigue and loss of hearing. 
It is always advisable to give due consideration to noise reduction measures 
at the planning stage itself in order to obviate excessive expenditure on 
corrective measures later on. This standard is intended to indicate the 
types and sources of industrial noises, acceptable limits of noises, general 
principles involved in their study and methods for reducing them. 

0.3 In situations where the noise levels cannot be reduced to acceptable 
limits, protection of workers would be necessitated with the use of ear-plugs, 
ear-defenders, etc. This standard does not include provisions for such 
situations. Further, this standard also does not include measures required 
for protecting the neighbourhood community from industrial noise. 

0,4 In the formulation of this standard, due wcightage has been given to 
international co-ordination among the standards and practices prevailing in 
different countries in addition to relating it to the practices in this field in 
this country. This has been met by deriving assistance from the following 
pubUcation: 

United Kingdom, Department of Scientific and Industrial 
Research. Factory building studies No. 6, 1960. H M Stationery 
Office, London. 



0.5 The noise levels indicated for different types of industries in this 
standard are based on a study made by the Central Building Research 
Institute, Roorkee. 

0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard covers the types and sources of industrial noise and 
acceptable limits of noise levels in factories, machine shops and other 
industrial buildings and recommends the required noise reduction measures. 

2. TERMINOLOGY 

2.0 For the jjurpose of this standard, the following definitions shall apply. 

2.1 Bel — Bel is the fundamental division of a logarithmic scale used to 
express the ratio of two specified or implied quantities, the number of bels 
denoting such a ratio being the logarithm to. the base iO of this ratio. 

2.1.1 Decibel (dB) — U\% one-tenth of a bcl. 

Example: 

W 
Sound power level — 10 logij, -^ in decibels, dB 

Sound pressure level = 20 logjo -^ in decibels, dB 

where 

W = measured acoustical power; 

W^ = reference acoustical power, expressed in the same units 
as W\ 

p s measured sound pressure; and 

pt = reference sound pressure, expressed in the same units as p. 

2.2 Freqaency or Pitch ^-Frequency is the number of vibrations per 
second while pitch is the frequency sensation as perceived by a human ear. 
Pitch is defined as that aspect of auditory sensation in terms of which 
sounds may be arranged on a scale extending from * low ' to * high ' as a 
musical scale. 



♦Rule* for rounding off numerical values { revised ). 
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23 Intensity — Intensity" at a point is the average rate at which sound 
energy is transmitted through a uait or around the point and perpendi- 
cular to the direction of propagation of sound. 

2*4 Loudness — Loudness is the sensation produced in the human ear 
and it depends on the intensity of sound and also its frequency. 

2.5 Noise — Noise is defined as unwanted sound. 

2.6 Octave-Band Noise Levels — Noise is usually measured in groups 
of frequencies. A convenient grouping is f^ — 2f0, 2^ — 4IJ,, 4f^ — 8^, etc; 
These are called octave bands. 

3. TYPES OF INDUSTRLIL NOISE 

3.1 General — The distinction between noise and intelligible sound is 
purely subjective. A sound judged intelligible by one person may well be 
just a noise to his neighbour. As for "^instance, conversation between two 
persons may appear as disturbing noise to a third person who recjuires 
privacy or who may be engaged in a serious meditative work. Noise is not 
always a nuisance. For instance, in an office building beside a busy street 
a background * humming noise * is present which submerges many of the 
occasional disturbing sounds which in the absence of the above noise will 
appear too prominent and disturbing to the occupants. 

3.2 Indoor Noise — Noises in industrial buildings are mainly of indoor 
origin. These are caused by the machinery in operation and the work 
processes involved. 

3.3 Gonttnnons and Impulsive Noise — Sound may be continuous, 
when the source is constantly vibrating, or as with many industrial noises, 
it may be impulsive in character, the source being set in vibration only for 
a short time. For instance sound from a drop forge hammer belongs to 
the latter category. Here the high intensity pressure waves die away fast 
although the peak levels attained are very high. 

4. FREQyENGY DISTRIBUTION OF NOISE 

4.1 Industrial noises are spread over the whole audio range of frequency 
frc»n 20 to 15 000 c/s. The distribution of noise energy over the audio 
range, that is, its spectral distribution is of great importance in noise 
reduction. 

4.2 Oetave-Bmnd Noise Levels — Frequency grouping commonly used 
for octave bands miy generally be .37*5-75, 75-150, 150-300, 300-600, 
600-1 200, 1 200-2 400, 2 400-4 800 and 4 800-^ 600 c/s. The intensity of 
noise in each of these bands is measured not only to determine the overall 
noise level, but also to assess the characteristics required of an efficient 
noise reducing device. These band levels are essential for estimating 
damage risk, loudness level and speech interference level. 
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5. SOURCES OF INDUSTRIAL NOISE 

5.1 The most intense noise in factories and workshops is generally caused 
by machine tools and by operations involved in making and handling the 
product. For the purpose of this standard the source of this noise shall be 
classified into following groups, depending on how the noise energy is 
generated. 

5.1.1 Impact — Noise caused by impact is the most intense and wide 
spread of all industrial noises. It is normally coupled vtdth resonant 
response of the structural members connected to the impacting surface. 
Common sources of this type of noise are forging, riveting, chipping, press- 
ing, tumbling, cutting, weaving, etc. Intense impact noise may also be 
produced during handling of material as in the case of sheared steel plates 
i'aJJing one over another in collecting trays in a steel factory. The spectrum 
of noise depends on the nature and size of the object being worked, as well 
as on the tool. Impact noise is usually impulsive in character, but it can 
also be continuous as in the case g[ tumbling, 

5.1.2 Friction — Moat of the noise due to friction is produced in such 
process as sawing, grinding, and sanding. Friction also occurs at the 
cutting edge oftjathes and other machine tools and in brakes and badly 
lubricated^fekrjSgs. The spectrum of frictional noise often predominates 
in iiigh freqiifencV and is very unpleasant in character. 

5.1.3 Reciprocation — Where a machine vibrates or reciprocates as in the 
case of a;. vibration shake out in a foundry or imbalance in rotating 
macliineryjjjhe moving surface will radiate noise directly. 

5.1.4 Airiurbulence — Noise may be generated by rapid variation in air 
pressure caused by turbulence from high velocity air, steam or gases. 
Common examples are the exhaust noise from pneumatic tools and jet 
engines. The noise is intense, especially at high frequencies. The inten- 
sity increases rapidly with the velocity of the air stream. 

5.1.5 Oiher Noises — In addition, there arc other noises as well, such as 
wi; inning noise ff©m*turbinc3 and humming noise from transformers. 

6. MEASUREMENT OF NOISE 

6.1 Intensity levels in the different octave bands arc measured by a sound 
level meter in conjunction with octave-band filters, 

6,1.1 The noises are picked up by a high quality microphone, passed 
through an octave-band filter and the sound pressure levels recorded on a 
level recorder. Alternatively, noised may be recorded on a magnetic tape 
recorder for subsf~uent analysis. It must be ensured that the measuring 
or the recording system has a substantially uniform frequency reiponse 
over the entire audio fiequency range. 
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6.1.2 Impact noises, which are highly complex in nature, are measured 
with an * impact noise analyser ' and also simultaneously recorded on a 
magnetic tape recorder to facilitate octave-band analysis. It is also some- 
times displayed on oscilloscope screen. 

6.1.3 As the noise levels are not the same at all locations inside 
the factory or workshop, the levels are measured mostly at locations 
enveloped by high intensity noises. Also while determining damage risk, it 
is necessary to measure the noise levels as close to the operator's ear position 
as possible. 

7. NOISE CHARACTERISTIC 

7.1 Range of noise levels generated in a variety of industrial operations 
are given in Appendix A. Typical spectra for a few common operations 
and pneumatic tools are shown in Fig. 1 to 4. 
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Fig. 1 Noise Levels Measured at the Operator Position for 
Typical HAMMERmo and Rivetino Operations 
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Fig. 2 Noise Levels Measured at Operator Position in 
Textile Weaving and Spinning Plants 
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Noise Levels Measured at the Operator Positions 
OF Several Pneumatic Tools 



8. NOISE GRITERU 

8.1 Damage-Risk Criteria — Damage-risk criteria specify the maximum 
levels and duration of noise exposure that can be considered safe. Generally 
accepted damage-risk criteria for exposure to continuous, steady broad 
band noise, for eight hours six-day week, are shown by the octave-band 
noise 1-vel curves of Fig. 5. Noise criteria for hearing preservation in 
terms of the average length of exposure time each day to various average 
noise levels are also given in Fig. 6. Whenever the noise intensity at the 
workers position in a factory exceeds the levels and duration suggested by 
criterion curves, ear protection is recommended, since exposure to such 
liigh intensity noises may result in permanent auditory damage in 'the 
course of time. 

8.2 Interference with Communication — In factories where audible 
warning signals are used, or where an operator follows the operation of his 
machine by ear, the background noise should not be so loud as to mask 
the signal or desired sound ( the * information sound * ) to be heard. 
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9. METHI»S OF REDUCING NCHSE 

5.1 Nois4 Oonlrolivy Location — Machines, processes and work areas 
which are approximateiy equally noisy should be located together. Areas 
that lare particularly noisy should be segregated from quiet areas by buffer 
zones that produce and can tolerate intermediate noise levels. 

9.2 Noise Rodscdon by Ljiy«mt — The office space in a factory should be 
as iar as possible tegregated from the production area and located prefer* 
ably in a separate building. This building should not have a wall com- 
mon with the production area. Where a common wall is unavoidable, 
it should be heavy with few connecting doors and no permanent openings. 
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NoTx 1 — For levdt 10 <1B» or higher Uian those diown hearing preservation pro- 
cedures are considered essential. 

NoTX 2 — These curves arc built on the lowest curve of Fig. 5 assuming that a 
hadvtng of the daily exposure permits 3 dB higher noise levels. 

Fig. 6 Hbarino Preservation Criteria for Use in Noise Control 

Design for Broad Band Noise Levels of Various Average 

Daily Exposure Tdies 



9.3 Noise Rednctton at Source 

• 
9. 3,1 Selection of Machinery — Noise should be reduced as near the source 
as possible so that the acousticar treatment is less expensive and a large 
number of {people arc protected from the noise. AVhile the operational 
processes in a figictory may be fixed and may have no quieter alternative, 
careful selection of the machine tools and equipment to be used may 
considerably help attaining lower noise levels in the machine shop. One 
make of machine tool may have noisy mechanical system compared with 
another of similar performance. 

9^.2 Reducing Noise from Potential Sources — Impact that is not essential 
to a process should be quietened. Noise firom handling and dropping of 

U 



materials on hard sui&ces may be reduced by using soft resilient materials 
on containers, fixing rubber tyres on trucks, trolleys, etc. Machine noise 
fmay be kept to a minimum by proper maintenance. Proper lubrication 
vriil reduce noise by firiction, conveyor, rollers, etc. 

93J^ The noise fix>m the radiating surfaces can be reduced by reducing 
the radiating area. For example, if the area is halved, the noise intensity 
will be reduced by three dB, and at low frequencies the reduction will be 
much greater. 

Supporting structures for vibrating machines and other equipment 
should be frames rather than cabinets or sheeted enclosures. If an enclo- 
sure is used, precaution should be taken to isolate it and line it on the 
inside with sound-absorbent material. The noise radiated by machinery 
gtiards can be minimized by mstlui^ them of perforated sheet or of wire 
mcsh^ 

93.4 lUdnsing Trsnssussion of Msckatacal Vibrations — A vibrating source 
does not usually contain a large radiating surface but the vibration is 
conducted along mechanically rigid paths to surfaces that can act as effec- 
tive radiator. If the rigid connecting paths arc interrupted by resilient 
material, the transmission of vibration and consequently the noise radiated 
may be grcately reduced. The reduction depends on the ratio of the 
driving ( forcing ) frequency of the source to the natural frequency of the 
resilient system. The natural frequency may be determined from static 
deflection under actual load as given in Fig. 7. The higher the ratio 
between the two ferquencies, the less is the transmissibility, which is 
denned as the ratio oi the displacement transmiticd through the resilient 
isolator to the exciting displacement applied to it. Transmissibility* and 
the equivalent noise reduction for various frequency ratios are given in 
Fig. 8. For satisfactory operation, a ratio of 3 : I or more between the 
driving and natural frequencies is recommended. 

9.3.4.1 Material for isolators — Vibration isolators are usually made 
of resilient materials like steel in the form of springs, rubber^ cork and 
felt. 

Because of the large rai^e of deflections obtainable in coil springs, 
they may isolate vibradons over a large spectrum of low frequencies. 
Metal springs transmit high frequencies (Scorn about two hundred to 
several thousand c/s ) very readily, iransmission of these frequencies can 
be reduced by eliminating direct contact between the spring and the 
supporting structure. Rubber or felt pads may be inserted between the 
ends of the spring and the surfaces to which it is fastened. 

Rubber pads may be used to isolate very effectively, relatively small 
machinery, engines, motors, etc. It may be used in compression or in 
shears Some rubber mountings use rubber-in-shcar as the primary elastic 
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elements and rubber-in-compression as a secondary element which furnishes 
snubbing action if the mounting is subjected to an overload. 

Felt or cork or both may be used as rtSlRffent mats or pads under 
machine bases. The load per unit area shall be chosen to produce enough 
deflection for the isolation required; and shall be such that at this deflec- 
tion, it is not loaded beyond its elastic limit. 

9SAJ2 Position of isolator — The normal potiti^i of the isolators is 
between the machine and its foundation. However, if the forcing 
frequency of the machine is low ( less than 10 c/s) and vibration isolators 
with the requisite deflections for this location are not available, the machine 
may be bolted directly to an independent heavy inertia concrete base and 
the available vibration isolators used below the concrete base. 
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Fig. 8 Transmissibility and E^^uivalent Noise Reduction for 
Different Ratios of Forcing and Natural Frequencies 

Large press, drop hammers which create serious impact vibration in 
heavy machine shops, may be mounted rigidly on very massive blocks of 
concrete having weights many times greater than the weights of the 
supported machines. The inertia blocks may, in turn, be isolated from 
the building structure by large wooden blocks and with thick pads of cork. 

In critical installations, attempt should be made to locate the resilient 
mounts in a plane which contains the centre of gravity of the mounted 
assembly. It is also preferable to locate the mounts laterally as far away 
as possible from the centre of the machine. 

Note — Critical iostalUtions are those installatiora where transmission of vibration 
from these installations will seriously hamper the normal working. 

Rigid mechanical ties between vibrating machine and building 
structure short circuit or reduce, the effectiveness of isolators. Loose and 
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flexible connections should be inserted in all pipes and conduits leading 
from the vibrating machine. Where flexible connections are impractic- 
able, bends should be inserted into the pipes or the pipes themselves should 
be supported on vibration mounts for a considerable distance from the 
source. 

9 A Noise Reduction by Enclosures and Barriers 

9.4.1 Enclosures — Air-borne noise generated by a machine may be 
reduced by placing the machine in an enclosure or behind a barrier. 
Much larger noise reduction can be achieved with complete enclosures. 
The enclosure may be in the form of close-fitting acoustic box around the 
machine such that the operator performs his normal work outside the box 
and thus is not subjected to the high noise levels of the machine. The 
enclosure may also be made of sheet metal lined inside with an acoustical 
material. 

Where size of the machine and working area and the operation do 
not permit close-fitting enclosures, the machine may be housed in a 
room of its own. The inside of the enclosure should be lined with spund- 
absorbina^ materials to reduce the noise level of the contained sound. The 
bounding walls of the enclosures shall also have adequate transmission loss 
to provide proper sound insulation ( ste IS : 1950-1962* ). 

9.4.2 Barriers — A partial reduction of noise in certain directions may 
be obtained by ' barriers * or partial enclosures or partial height walls. 
Two-sided or three-sided barrier, with or without a top ( see Fig. 9 ) and 
invariably covered on the machine side with acoustic absorption material 
may affect appreciable noise reduction. Where it is possible, the opening 
should face a wall covered with sound-absorbing material. If the top of 
the enclosure is open, the reduction may be increased by placing sound' 
absorbing material on the ceiling overhead. 

10. ACOUSTICAL ABSORPTION DEVICES 

10.1 Acoustical Treatment of Ceilings and Side Walls — In order 
to reduce the general reverberant noise level in machine shops, acoustical 
material may be placed on the ceiling and side walls. With this treatment 
three to eight dB reduction of middle and high frequency noise may be 
achieved. While th© noise level at the source, aflTecting the operator, may 
not be reduced materially, the treatment would bring down the general 
reverberant noise level and, as a consequence, the noise conditions may 
become less confusing. 



*Code of practice for found iniulation of non-industrial buildingi. 
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10.2 Foncttoiial Sound Abiorbers — For efficient noise reduction 
*i'unctional sound absorbers' may be clustered as near the machines as 
possible. These units naay be suspended and distributed in any pattern to 
obtain lower noise levels within the machine shop. Ck>mpared on the 
basis of equal total exposed surface areas, functional sound absorbers have 
slightly higher noise reduction coefficients ( arithmetic average of absorp- 
tion coefficients at 250, 500, 1000 and 2 000 c/s) than conventional 
acoustical materials placed directly on ceilings and walls. Details of a 
typical functional absorber are shown in Fig. 10. Data on some typical 
units of functional absorber are given in Appendix B. These units utilize 
fibre glass as absorbent material. Other materials may also be^ used for 
fabricating such units. 



APPENDIX A 

{Clause 7.1 ) 

RANGE OF LOUDNESS LEVELS FOR VARIOUS 
INDUSTRIAL OPERATIONS 

Source Loudness 

Level Phons 

Mills; cotton, silk, woollen 90 to 1 10 

( spinning, weaving, carding ) 

Sugar mills ( crushing ) 105 to 11 

Steel rolling 95 to 105 

Drop forge hammer 130 to 145 

Steel bar shearing 1 10 to 125 

Riveting ( steel plates ) 105 to 1 10 

Riveting and chipping 120 to 130 

( large steel plates ) 

Circular saw ( wood ) 100 to 1 10 

Wood planing 115 to 120 

Jolting 115 to 120 

NoTB — In all th«e cases the noise levels refer to the values prevailing close to the 
noise sources. 
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FIBRE GLASS 

IN CLOTH 

AND WIRE MESH 



-ALUMINIUM 
STRIP 



MUSLIN OR LIGHT 
PLASTIC CLOTH 



f- ALUMINIUM 
\ STRIP 
\ 2-5X2-5 cm 




WIRE 
MESH 



MESH 



Detail at A 



Sectional Detail at 6 



Note 1 — L^ and Lg arc usuallv 75 to 90 cm. Larger values may be taken for 
frequencies below 300 c/s. 

Note l~~d\& usually 5 to 7-5 cm. Larger values mav be taken for frequencies 
below 300 c/s. 

Fio. 10 Functional Sound Absorbers { Typical Unit ) 
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APPENDIX B 

( Clause 10.2 ) 

ABSORPTION COEFFICIENT OF TYPICAL FUNCTIONAL 

SOUND ABSORBERS COMPARED TO A FLAT AREA 

OF THE ABSORBING MATERIAL 

Sl Description Values of Absorption CoEFnciENT Noise Re- 
No. FOR Various Frequencies duction 

( c/s ) Coefficient 

f *-- — ^ FOR FRE- 

250 500 1000 2 000 4 000 quency 

Range of 
250^2 000 

(c/s) 

(1) (2) (3) (4) (5) (6) (7) (8) 

i) Flat Area 

a) Fibre glass*2-5 0-43 0*69 0-80 0-86 0-54 0-70 
cm thick with 

rigid backing 

b) Fibre glass* 0-76 1-04 0-75 \\5 0-85 0-93 
5 cm thick with 

rigid backing 

ii) Fumtional Smind 

Absorber 

a) Functional ab- 
sorber imits, 
pyramidal in 
shf^>e and 
haiong as ab- 
sorbing mate- 
rial fibre glass*: 

2-5 cm thick 0-52 0-55 0-98 1-57 M 0-91 

5 cm thick M4 1-22 1-63 1-58 1-54 1-39 

b) Functional ab- 
sorber imits, 
rectangular in 
shape and 
having as ab- 
sorbing mate- 
rial fibre glass*: 

2-5 cm thick 0*30 045 0-82 0*81 0-95 0-6 

5 cm thick 078 115 1-41 1-36 1-41 M8 



^Packing density of fibre glais used is 70 kg/cm*. 
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BUREAU OF INDIAN STANDARDS 



Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELH1 1 10002 

Telephones: 331 01 31. 331 13 75 Telegrams: Manaksanstha 

( Common to all Offices) 

Regional Offices'. Tehpftorte 

Central Manak Bhavan, 9 Bahadur Shah Zafar Marg, {331 01 31 

NEW DELHI 110002 [331 13 75 

•Eastern : 1/14 C. I. T. Scheme VII M, V. I. P. Road, 36 24 99 

Maniktola, CALCUTTA 700054 

SCO 445-446, Sector 35-C, 

CHANDIGARH 160036 



Northern 



Southern : C. I. T. Campus, MADRAS 600113 



2 18 43 

3 16 41 
•41 24 42 

41 25 19 
41 2916 

tWestern : Manakalaya, E9 MIDC, MaroL Andheri ( East ), 6 32 92 95 
BOMBAY 400093 

Branch Offices: 

'Pushpak', Nurmohamed Shaikh Marg, Khanpur, ( 2 63 48 

AHMADABAD 380001 } 2 63 49 

IPeenya Industrial Area 1st Stage, Bangalore Tumkur Road (38 49 55 

BANGALORE 560058 (38 49 56 

Gangotri Complex, 5th Floor. Bhadbhada Road. T. T. Nagar. 6 67 16 

BHOPAL 462003 
Plot No. 82/83, Lewis Road, BHUBANESHWAR 751002 5 36 27 

53/5. Ward No. 29, R.G. Barua Road, 5th Byelane, 3 31 77 

GUWAHATI 781003 
5-8-56C L. N. Gupta Marg ( Nampally Station Road ), 23 10 83 

HYDERABAD 500001 

R14 Yudhister Marg, C Scheme. JAIPUR 302005 



6 34 71 

6 98 32 

21 68 76 

21 82 92 

6 23 05 

/6 21 04 

\6 21 17 



117/418 B Sarvodaya Nagar, KANPUR 208005 

Pattiputra Industrial Estate, PATNA 800013 
T.C. No. 14/1421. University P.O.. Palayam 

TRIVANDRUM 695035 
Inspection Offices ( With Sale Point ): 
Pushpanjali. First Floor, 205-A West High Court Road, 

Shankar Nagar Square, NAGPUR 440010 
Institution of Engineers ( India ) Building, 1 332 Shivaji Nagar, 5 24 35 

PUNE 411005 



2 5171 



*Sal«s OfFice in Calcutta it at 5 Chowringh«e Approach, P. O. Prineap 27 68 00 
Streat, Calcutta 700072 

tSalat Office in Bombay is at Novelty Chamberi. Grant Road, 89 65 28 
Bombay 400007 

XSa\ei Office in Bangalore is at unity Building, Narasimharaja Square, 22 36 71 
Bangalore 560002 

Reprography Unit, BIS, New Delhi, India 



